1 Primate Center TNO, PO Box 5815, 2280 HV Rijswzjk; 2 Central Animal Laboratory KUN, Nijmegen; 3 Veterinary Public Health Service, The Hague; 4 National Health Institute, Bilthoven; 5 Organon International BV, Oss; 6 Department of Comparative and Physiological Psychology, KUN, Nijmegen, The Netherlands Summary A multidisciplinary working group was formed to make recommendations for housing of macaques under laboratory conditions in the Netherlands. The group concluded that long-term individual caging leads to persistent abnormal behaviour. Therefore, individual hOUSing is regarded as acceptable only for special reasons which counterbalance the adverse effects of isolation. Guidelines are given for developing more satisfactory social housing systems. Cages used in individual as well as social hOUSing should meet certain spatial and other requirements to ensure a certain amount of diversion, freedom of movement and safety. Since the recommendations represent the opinion of experts in certain aspects of animal husbandry, the report can be used as a legal reference under the Animal Experiments Act.
Public concern in the Netherlands about the wellbeing of animals led in 1977 to the Animal Experiments Act. It is a legal framework for rules concerning specific aspects of conducting experiments as well as the housing and caretaking of laboratory animals.
In drawing up rules on animal housing, the species first considered were the macaques. The reason for this was dissatisfaction with the single caging used as the standard procedure in longterm housing of these animals. Recommendations on the housing of macaques were drafted by a multidisciplinary working group. This paper briefly describes the basic considerations of the working group, the recommendations made and their legal status.
Basic considerations
The use of macaques has evolved in such a way that animals are housed in laboratories for years rather than for weeks or months. This has called for a critical evaluation of current housing conditions. In their natural habitats, these monkeys live in groups. However, when kept under laboratory conditions, they are traditionally housed in Single cages. When housed in such isolated circumstances, abnormal behaviour is frequently a result (for reviews, see Sackett, 1968; Mitchell, 1970; Erwin & Deni, 1979) . The size of the cages is another critical factor. The behavioural abnormalities include stereotyped movements and the inability to make normal social and sexual contacts (Cross & Harlow, 1965; Erwin, Mitchell & Maple, 1973; Paulk, Dienske & Ribbens, 1977; Anderson & Mason, 1974; Bernstein, Gordon & Rose.• 1974; Goldfoot, 1977; Goy & Wallen, 1979; Dienske, Vreeswijk & Koning, 1980) . The type and severity of the abnormalities are influenced by the type and the duration of social isolation and the age at which isolation is effected. As these abnormalities are persistent, they are to be regarded as pathological conditions (Berkson, 1967; Kaufmann & Rosenblum, 1967; McKinney, 1974; Goosen, 1981) which, therefore, must be avoided as much as possible. Individual housing should be used only when strictly necessary for the well-being of the animals (e.g. during the quarantine period, during recovery from wounds received in fighting, after surgical interference, or when the monkey is incompatible with others or when inevitable for experimental purposes). However, group housing under laboratory conditions can in turn have harmful consequences to the well-being of some animals as a result of acute aggression, repeated skirmishes or competition for food. These negative aspects should also be avoided.
Housing in groups
Macaques are considered as living in groups when 2 or more individuals spend a considerable amount of time together in the same cage. It is considered acceptable when they are housed together for at least 24 days per month and/or 8 h per day. Group formation represents a high risk for injury through aggression among the members. Groups should therefore be formed in such a way that the risks for the well-being of the animals are minimized. The well-being of macaques housed in group cages can be enhanced by measures directed towards the avoidance or prevention of aggressiveness, by the provision of distractions and by the design, construction and fittings of the cages.
To meet these requirements, the following are recommended: 1. Group formation usually presents no problems where immature macaques are concerned unless they have already been housed singly for a long period of time. Groups of 2, 4 or more full-grown females can usually be formed without difficulties. The same applies to mature males of Macaca mulatta and M. arctoides. Mature males of M.
[ascicularis, however, do not accept other male adults. Groups of 3 animals are to be avoided, since 2 animals are inclined to 'conspire' against the third. Small breeding groups should preferably include 1 mature male. In M. [ascicularis and M. mulatta, 1 male can be kept together with up to 10 females. With M. arctoides monogamous breeding is to be preferred because of the risk of rejection of less favoured females. 2. During the first few days, newly formed groups should be within 'earshot' of the animal caretaker and frequently observed. During breaks in supervision, the animals should be separated or kept in the dark. Animals which are at risk of being injured by cage mates and those unable to gain access to sufficient food should be removed from the group.
Extraction of upper canine teeth in adult males and the application of tranquillizers must be considered as exceptional, to be performed only when other measures for preventing adverse effects of agressive behaviour have been without results. 3. Cages should provide enough space for jumping around and climbing should also be possible. Trees can be useful for these purposes. In addition, at least 2 walls and the top of the cage should be of wire mesh. Harmless toys also can be helpful in diverting the animals' attention. The bottom of the cage should be constructed of mesh; if not, sand or wood shavings should be used. Food should be given in such a form that the animals must spend a substantial time in locating, preparing and consuming. It should be provided at least twice a day. The last meal should be given several hours before the night period, as this reduces the incidence of the 'bloating syndrome ' (Bennett et al., 1980; Christie & King, 1981) . Besides pelleted food, fruits, grain and vegetables should be provided at least once or twice a week. Food and water trays should be available in sufficient numbers. They should be placed in such a way that direct faecal contamination is prevented. Goosen et al. 4. For larger groups, the floor of the cage should measure a minimum of 0'7 m 2 per animal (young animals included). The cage should be as high as possible, but not less than 2 m. Since keeping a distance from their fellows is important to the animals, an oblong cage is to be preferred to a square one. Sufficient shelf space for sitting and lying should be provided: 0'5 m for each mature animal. Optimally, the shelves should be 0,4 m wide. For long-tailed macaques such as M. [ascicularis, there should be a slit between the shelf and the wall. Shelves should be placed at different heights to reduce eye-to-eye contact between the animals. For the same reason, hiding facilities and a non-transparent partition wall (with passage) are recommended. The distance between the shelves and the cage bottom should allow animals also to use the space under the shelves. 5. For animals which must be handled frequently in the course of an experiment, cages for small groups may be constructed by using a number of conventional (squeeze) cages. For that purpose, large openings can be made in the side walls so that the cages can be interconnected. Such openings can be closed by sliding partitions. The dimensions and construction of each cage should fulfil the same requirements as those for single caging (see below). When food is supplied in different cages, the animals can be separated by closing the separation walls. In this way, they can also be handled for experimental procedures when necessary.
Individual housing
As indicated above, it is preferable to house macaques in groups rather than individually. The drawbacks of single caging are manifest in the lack of sufficient physical exercise and in fewer possibilities for diversive activities. The cages should enable the animals to stand, to lie down and to walk and some climbing activity should also be possible. Therefore, the size of a cage should be related to the body size of the animal enclosed. To minimize adverse consequences of single caging, the following are recommended: 1. Individual housing should be established only when strictly necessary for the well-being of the animals or when required for an experiment. 2. A single cage should have a minimum height of 1'5 times the length of the animal from crown to rump, while the bottom should measure at least 1'5 x 1'5 times or 1 x 2'25 times the crown-rump distance. So, the minimal height for cages for full-grown female rhesus monkeys is 80 cm; for adult males, this might be 90 cm or even more. from outside the cage such as visual and auditory contacts with other animals and with animal caretakers also can be useful. Food can be supplied in the same way as described for group housed animals.
Legal status
The above considerations and recommendations represent opinions shared by experts on some problems in animal husbandry and the measures that should be taken. They do not provide definite solutions but indicate means by which solutions can be found. In this regard, it seems difficult to effect these recommendations through the force of law. Under the Animal Experiments Act, however, judgement can be based on the experts' opinions. Therefore, a documentation of opinion shared by a number of experts can serve as an effective legal reference. The attractiveness of this construction is that the reference can be rapidly amended if the experts should change their opinions in the light of new experience.
